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Health-related lifestyle, harassment at work, and self-assessed health of female flight 
attendants in comparison to that of female nurses and female primary school teachers were 
surveyed. A higher proportion of flight attendants than nurses or teachers were smokers, 26% 
vs. 15% and 17% respectively; and consumed alcohol at least once a week, 40% vs. 21% and 
16%. Repeated sexual harassment at work was more common among the flight attendants, 
31% vs. 8% and 4%; whereas bullying, physical violence and threats were less prevalent 
among the flight attendants (12%) than among nurses (19%).  Flight attendants were on 
average somewhat taller, but weighed on average less, 63.8 kg vs. 72.4 kg and 72.7 kg 
respectively. Repeated exposure to sexual harassment, bullying, violence and threats was 
related to less physical and psychological well-being in all the groups. Teachers scored on 
average significantly lower than did the flight attendants on general health and physical well-
being, while nurses did not. 
 




The health and well-being of female flight attendants has generated considerable concern, the 
focus being mainly on the rate of cancer incidence and reproductive outcomes and their 
possible link to exposure to physical, chemical and psychological factors, e.g. circadian 
rhythm disruption and potential cosmic ionising radiation. Breast cancer [27,24,36] and, in 
some studies, skin melanoma [26] have been somewhat relatively elevated, but the question 
remains as to whether these results are due to occupational exposures or non-occupational 
factors [35]. Fat intake and alcohol consumption have been suggested as risk factors for breast 
cancer [24]. There have been some indications of an increased risk of spontaneous abortion 
among female flight attendants [1]. One survey on flight attendants found that most of the 
respondents considered that they had experienced work-related physical symptoms, and more 
women than men considered their job to be psychologically strenuous [22]. A study on job 
stress among female flight attendants found moderately high levels of fatigue, but moderate-
to-low levels of distress and dissatisfaction in the group [20]. However, these studies have 
possibly lacked a proper control group as it has been argued that the lifestyle of female flight 
attendants is hardly comparable with the general population with respect to nutrition, stress, 
etc [18].  
Working in health care has been linked to various hazards. The most important 
exposures include infectious agents, formaldehyde, anesthetic agents, neoplastic drugs and 
ethylene oxide [34]. Studies on mortality and cancer incidence among Icelandic nurses have 
shown a moderate excess of suicides and brain tumours among those with less than twenty 
years of employment, and a relatively elevated incidence of breast cancer that increased with 
increasing lag-time before start of follow-up [12,11]. Nursing is seen as a stressful, physically 
strenuous occupation. Factors in the work situation that lead to stress on nurses include: close 
contact with suffering and death, role ambiguity, understaffing, shift work and harassment 
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[17]. According to one study, 90% of nurses and nursing students reported experiencing at 
least one type of sexual harassment and 30% listed at least four types [7]. A survey on work-
conditions and well-being at work among Icelandic nurses has shown that they work long 
hours and find their job physically and psychologically straining [6]. A study among women 
in geriatric care has shown that mental exhaustion and harassment are connected to symptoms 
from various parts of the body [13]. 
Most studies on the health and well-being of teachers seem to be related to stress 
[33,8,14] and burn-out [15]. Studies on cancer risk among teachers have shown an excess of 
breast cancer [4]; however, when social status is taken into account this excess tends to 
diminish [23]. 
Nurses, primary school teachers, and flight attendants have many things in common; 
the majority of these groups are women, their work includes interaction with people whose 
safety and well-being they are responsible for, in addition to their role of serving and 
teaching, respectively. 
The aim of our study was to investigate health-related lifestyle and harassment at work 
among female flight attendants in comparison to female nurses and female primary school 




MATERIAL AND METHODS 
 
The population of this study was comprised of all female members of the Icelandic Flight 
Attendants Association (ICCA) having at least two years working experience; all working 
female nurses listed with the Icelandic Nurses Association (INA); and all female elementary 
school teachers listed with the Association of Teachers in Primary and Lower Secondary 
Schools (ATPLSS).  
 A questionnaire was sent to all those who fulfilled the criteria of the study, with the 
exception of those sitting on the board of the ICCA, as they had been involved in the 
preparation of the study and had scrutinized the questionnaire beforehand. In total, 371 flight 
attendants met the given criteria. According to personal information from the ICCA, it is 
nowadays a prerequisite for seeking a job as a flight attendant to be at least 23 years of age 
and formal education should be the matriculation examination or a comparable qualification. 
According to the same source, the requirements of the airlines have changed, i.e. in former 
times female flight attendants used to be younger when hired and the educational 
requirements were not as high. They also had to resign from their job when they married or 
had children. Those who are now middle-aged are the first generation to have this job as a 
life-long career. 
Approximately 94% of the nursing workforce in Iceland are members of the Icelandic 
Nurses Association (INA). A random sample of 600 nurses was taken from the registry of the 
INA, a total of 2312 nurses met the criteria. Nearly two-thirds of working registered nurses in 
Iceland today have completed a B.Sc. in nursing. After 1986, all Icelandic nurses have at least 
4 years of study and practical experience before their graduation from university (B.Sc.); prior 
to 1986 it took three to four years in nursing school to attain a diploma in nursing. 
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 A random sample of 600 teachers was taken from the registry of the ATPLSS, a total 
of 3368 teachers met the criteria. The education of teachers has changed as in the case of 
nurses, i.e. after 1971 teachers had on average three years of university education and 
practical training before their final examination (B. Ed.). For all these three groups education 
has thus changed considerably during the last decades, being now longer and more formal. 
A questionnaire was mailed to all participants in April 2002. In June, all those who 
had not answered the questionnaire and could be reached received a reminding phone call, 
and in August the questionnaire was re-mailed to those not yet responding.  
 All got the same questionnaire with a few additional questions about the special 
work-environment for each group. The questionnaire included 91 (flight attendants), 87 
(nurses), 89 (teachers) questions and was based on a number of questionnaires, e.g. one that 
has been used at the Department of Research & Occupational Health at the Institute of 
Occupational Safety & Health in Iceland. That particular questionnaire is based on Nordic 
questionnaires [16, 19]. Some questions were taken from American questionnaires that had 
been used before by one of the authors [30] while some questions had been used in a study on 
work conditions and well-being at work among Icelandic nurses [5]. 
 All the questionnaires opened with questions on social-demographic background, e.g. age, 
residence, marital status, education, employment years, and percentage of full-time work. 
Then there were questions on the interaction of work and family life, on health and life-style, 
gynaecological and menstrual factors, sick-leave, treatments and symptoms, work-related 
factors, harassment at work, and working conditions. The dependent variables in this study 
were measured as follows: Daily smoking, yes/no. Do you drink alcohol, yes/no? If yes, then 
a seven-faceted question followed: (1-5 times a year; 6-10 times a year; monthly; 1-3 times a 
month; weekly; 2-4 times a week; almost daily).  Eating concerns were measured by 
summation of four five-faceted questions. Respondents were asked how often they thought 
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too much about food and overeating, how often they went on a diet, and the degree to which 
they considered themselves to have a weight problem. The answer scores were standardised 
by converting them into z-values prior to summation (Chronbach’s Alpha = .77). Sleeping 
was measured by asking respondents about their average hours of sleep. Physical exercise 
ranged from never (lowest value) to daily (highest value). The question on sexual harassment 
was four-faceted: “Have you ever been exposed to sexual harassment at your work?” (Never; 
once; 2-3 times; more often).  Violence was measured with a dichotomous variable coded “1” 
if the subject had been exposed to bullying, physical violence or threats (otherwise coded 
“0”). 
Self-assessed general health, physical well-being and psychological well-being ranged 
from bad (lowest value) to very good (highest value). 
Regression models were used to estimate the mean differences among the 
occupational groups on life-style indicators, harassment, and self-assessed health, while 
statistically controlling for social-demographics. Furthermore, regression models were used to 
estimate the effects of life-style indicators, harassment and social-demographics on health 
indicators within the three occupational groups. All statistical effects reported below are 
partial effects, which means that all independent variables present in a model are controlled 
for. Ordinary least squares regression was used for scaled dependent variables 
(unstandardised coefficients are reported) while logistic regression was used for dichotomous 
dependent variables (odds ratios are reported). The analysis was performed using the 
Statistical Package for the Social Sciences 10.0 software [29]. Throughout the analysis, 
independent variables were included into the equations using the “enter method” [10,31].  
The National Bioethics Committee approved the study (VSN 01-26) and the Data 
Protection Commission was informed as required by law.  
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RESULTS 
Table 1 reports socio-demographic characteristics among the three different occupational 
groups. In all 394 (66%) nurses, 415 (69%) teachers and 255 flight attendants (69%) 
answered the respective questionnaires. A higher proportion of flight attendants than nurses or 
teachers were smokers, i. e. smoked daily or more seldom, 26% vs. 15% and 17% 
respectively; and consumed alcohol at least once a week, 40% vs. 21% and 16%. Repeated 
sexual harassment at work was more common among the flight attendants, 31% vs. 8% and 
4%; whereas bullying, physical violence and threats were less prevalent among the flight 
attendants (12%) than among nurses (19%). Flight attendants were on average somewhat 
taller, but weighed on average less, 63.8 kg vs. 72.4 kg and 72.7 kg respectively.   
Table 2 reports descriptive statistics for the variables used in the regression equations 
in Table 3 and Table 4. 
In Table 3 the indicators of lifestyle and harassment at work were regressed on 
occupation, controlling for age, employment time, residence and marital status. Flight 
attendants constituted the reference group. On average flight attendants consumed more often  
alcohol than the other groups. Alcohol consumption increased with longer employment time. 
Flight attendants exhibited less eating and weight concerns than nurses, while the difference 
between flight attendants and teachers was not significant. Flight attendants reported sleeping 
longer hours on average compared to teachers and nurses and exercised more on a regular 
basis than the other occupational groups. Flight attendants had a higher rate of exposure to 
repeated sexual harassment than the other groups, but they were less likely to be exposed to 
bullying, violence or threats. To be single was a risk factor for sexual harassment, to be 
divorced was associated with daily smoking and exposure to violence (Table 3). When flight 
attendants were asked if they found that the sexual harassment had had an adverse effect on 
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their physical or psychological health, the majority of them said it had not had any such effect 
(not shown in a table). 
In Table 4, the indicators of self-assessed general health and physical and 
psychological well-being were regressed on occupation and controls. The results show that 
flight attendants report significantly better general health and physical well-being than 
teachers, while the difference between flight attendants and nurses is not significant on any of 
these measures. General health and physical well-being tend to decline with age and those 
who were divorced assessed their psychological well-being significantly lower than others. 
Finally, we regressed self-assessed health and well-being on life-style, harassment, 
and social-demographic characteristics within each occupational group (Table 5). The main 
outcome was that daily smokers among flight attendants and nurses assessed their 
psychological well-being worse than others; concern about eating and weight was related to 
worse general health and physical well-being among nurses and teachers. Also, repeated 
exposure to sexual harassment, bullying, violence or threats was related to less physical and 
psychological well-being in all the groups. 
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DISCUSSION 
Repeated exposure to sexual harassment, bullying, violence or threats at work was related to 
less physical and psychological well-being in all the occupational groups. Flight attendants 
were significantly the most likely to be exposed to repeated sexual harassment at work, they 
were also more likely than teachers or nurses to smoke and drink alcohol at least once a week; 
however, they exercised and slept more. Alcohol consumption increased with longer 
employment time. Daily smokers among flight attendants and nurses assessed their 
psychological well-being worse than others. Teachers scored on average significantly lower 
than flight attendants on general health and physical well-being while nurses did not.  
 A noteworthy difference between the flight attendants and the other two groups was 
that flight attendants were more often exposed to sexual harassment. A qualitative study, 
aimed at identifying possible work-related sources of psychosocial stress among Italian flight 
attendants, [2] was initiated as a follow-up to a mortality study that showed an unexpected 
increase in suicide [3]. The participants in the qualitative study indicated that mental health 
was a major concern and several work-related risk factors, such as depression and anxiety, 
were highlighted [2]. As to the issue of sexual harassment, it was originally planned to be 
included in the Italian questionnaire, however, although many of the Italian flight attendants 
had been subjected to “advances”, there was no indication that they found these episodes 
particularly bothersome “[2]. In the present study, the majority of the flight attendants that 
had been exposed to sexual harassment also confirmed it had not had any harmful effect on 
their health. However, exposure to repeated sexual harassment had a negative statistical 
relationship with self-assessed general health and psychological well-being among them. 
O’Hare and O’Donhue, who studied risk factors for sexual harassment experienced by 
the female faculty staff and students at a large Midwestern university in the USA, found that 
the risk factors most strongly associated with sexual harassment in the workplace were an 
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unprofessional environment in the workplace, a sexist atmosphere, and a lack of knowledge 
about the organization’s formal grievance procedures [21]. 
Nursing is said to have dealt with sexual harassment long before the term was coined 
during the 1970s and there are several publications on this [7]. It has been postulated that 
sexual harassment is a major workplace problem affecting 30-76% of nurses and nursing 
students [7]. In the light of this, the low percentage of Icelandic nurses that have experienced 
this nuisance is noteworthy. A possible explanation is a difference between groups and 
cultures as to how they define harassment. Some do not regard sexual jokes or teasing 
remarks as harassment while others do. 
According to Icelandic legislation on safety and health in the workplace, managers are 
obliged to carry out risk assessment of the workplace as people have the right to a safe 
workplace environment that does not endanger their health. Since our results indicate that 
there is an interrelationship between having been harassed twice or more often and less self-
assessed general health and psychological well-being, managers should take sexual 
harassment into account when conducting workplace risk assessment. The European Union 
(EU) has called on its member states to take action to prevent sexual harassment at work, as 
well as dealing with its consequences. For this purpose the EU put forward a recommendation 
in 1991 on the protection of the dignity of women and men at work (92/131/EEC), followed 
by a code of practice on measures to combat sexual harassment in the workplace [9]. 
Hitherto, when the health and well-being of female flight attendants has been the 
subject of research, the focus has mainly been on exposure, i.e. circadian rhythm disruption 
and cosmic ionising radiation. The excess of breast cancer found among Icelandic flight 
attendants, [27] though not convincingly confirmed in a collaborative study in eight European 
countries,  [36] might possibly have some explanation in their occupational related life-style, 
including alcohol consumption, which in some studies has been found to be related to breast 
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cancer [28]. The smoking habits of the flight attendants is a risk for lung cancer; however, 
only an insignificant excess was found among those with twenty or more years of 
employment in the collaborative European study [36]. No case of lung cancer was found in 
the Icelandic study on cancer incidence among flight attendants [25]. In this connection it 
should be kept in mind that the group has a mean age of 41 years and that lung cancer might 
have a long latency time. 
That flight attendants exercise more, sleep more, are on average with a lower body 
mass index and are less worried about their weight possibly counteracts the negative influence 
of some other lifestyle factors.  
The main weakness of this study is the well-known limitations of questionnaires with 
possible bias from rating behaviour and the possibility of recall bias [32]. 
Conclusion and Recommendations 
The study highlights different lifestyle patterns and harassment at work among three groups 
of working women that seem to influence their self-assessed health. Repeated exposure to 
sexual harassment, bullying, violence or threats at work was related to less physical and 
psychological well-being in all the occupational groups Employers should take exposure to 
sexual harassment, bullying, violence and threats into account when they conduct workplace 
risk assessment. Teachers scored on average significantly lower than flight attendants on 
general health and physical well-being while nurses did not. Thus teachers deserve special 
attention in further studies. 
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 Table 1. Socio-demographic characteristics among female nurses, teachers and flight 




Nurses Teachers FAs Significant mean 
differences* 
Total no. of repondents  (Answering rate ) 394 (66%) 415 (69%) 255 (69%)  
 % % %  
Smoking , daily or more seldom 15 17 26 15≠26; 17≠26 
Alcohol use once a week or more often 21 16 40 21≠40; 16≠40 
Exercise at least once a week  76 71 80 71≠80 
Sexual harassment (once) 10 4 8 10≠4 
Sexual harassment (twice or more often) 8 4 31 8≠4; 31≠8; 31≠4 
Bullying, physical violence, threats 19 16 12 19≠12 
Urban living 72 55 96 72≠55; 72≠96; 55≠96
Married or co-habitant  84 80 83  
Divorced  8 7 8  
Single  7 11 7  
Widowed  1 2 2  
 Mean SD Mean SD Mean SD  
Height in cm 168.1 5.4 168.3 5.4 169.3 4.7 168,1≠169,3; 168,1≠169,3
Weight in kilos 72.4 14.8 72.7 15.1 63.8 7.4 72,4≠63,8; 72,7≠63,8 
* The column reports signifcantly unequal group means; α = 0,05 (Two-tailed test, Bonferroni correction using a 









Range Mean Standard 
Deviation 
 Min Max   
Age in years 21 70 42.85 10.10 
Years of employment .67 46.58 16.12 10.81 
Alcohol use (never - almost daily) 0 7 2.94 1.79 
Smoking  (daily smoking = 1) 0 1 .10 0.30 
Summary scale for eating concerns 
(alpha=.77) 
-7.70 7.78 -.0,01 3.09 
Exercise (daily – almost never)  1 5 3.23 1.14 
Average hours of sleep 3.50 11 7.42 .91 
Self-assessed general health 1 4 3.29 .72 
Self-assessed physical well-being 1 4 3.05 .76 
Self-assessed psychological well-being 1 4 3.14 .70 
Note: Descriptive statistics are calculated prior to listwise deletion. 
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Table 3. Indicators of life-style and harassment regressed on occupation while controlling for 
background characteristics. Unstandardized regression coefficients are reported for ordinary 
least squares regression models; odds ratios (OR) are reported for binary logistic regression 



































        
       OR OR 
Flight 
attendants 
- - - - -  1.00 1.00 
Teachers -
1.08** 
.21 -.32** -.35** -.68**  0.86 3.00** 
Nurses -.93** .63* -.27** -.20* -.57**  0.60 2.48** 
Employment 
time 
.03** .01 .003 .00 .00  1.02 1.00 




        
Age -.01 -.02 -.01 .00 -.00  1.00 .99 
Rural -.34** .43 .16* .06 -.06  .67 .61 
Single .19 .38 -.16 .22 .20*  1.54 1.05 
Widowed -.32 1.65* -.20 -.19 -.37  1.88 .89 
Divorced -.05 .30 -.12 .04 .14  3.03** 4.34** 
Deviance 
statistic 
----- ----- ----- ----- -----  594.67 592.25 
Degrees of 
freedom 
----- ----- ----- ----- -----  8 8 
N 985 986 970 982 983  982 921 
* p< .05; ** p< .01 (two-tailed test) 
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Table 4. Self-assessed health indicators regressed on occupation while controlling for social-
demographic characteristics. Unstandardized regression coefficients are reported for ordinary 







General health  Physical well-being  Psychological well-
being  
Occupation 
   
Flight attendants - - - 
Teachers -.18** -.17* -.06 
Nurses -.08 -.09 .00 




   
Age -.01* -.01* -.00 
Rural .01 .04 .00 
Single -.04 -.01 -.08 
Widowed .14 .01 -.24 
Divorced -.12 -.13 -.26** 
N 984 985 988 
* p< .05; ** p< .01 (two-tailed test) 
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Table 5. Self-assessed indicators of health and well-being regressed on life-style, 
harassment, and social-demographic characteristics within the three occupational groups. 


























-.00 .00 -.01 .01 .01 .01 .00 .01 .02 
Life-style 
         
Alcohol use .05* -.01 .00 .04 .01 .01 -.00 .02 .02 
Daily 
smoking  
-.04 -.03 -.02 -.05 -.05 -.02 -.07* -.05 -.07* 
Eating 
concerns 
-.03* -.03** -.02 -
.04** 
-.05** -.02 -.02 -.03* .01 













.06 .08* .04 
Harassm
ent 









-.04 -.27 -.18* -.00 -.26 -.12 -.03 -.35 -.23* 






         
Age -.01 -.01 .01 -.00 -.01 -.01 .01 -.00 -.01 
Rural -.00 .03 -.06 .09 .06 .09 -.04 .07 -.39 
Single -.01 .02 -.05 -.03 .10 .06 -.12 .07 -.17 
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Widowed .18 -.02 .81* -.02 .26 .30 .01 -.49 -.48 
Divorced .18 -.32* -.06 .14 -.10 -.20 -.06 -.40* -.07 













N 311 351 212 311 351 212 311 353 212 
P < .05; ** p < .01 (two-tailed ) 
 
